Background: We examined the interactive effects of maternal childhood adversity and later adulthood depression on subsequent socioeconomic status (SES). Methods: Our community sample ranged from 230 to 243 mothers (across measures) drawn from a prospective, longitudinal cohort study. Maternal childhood adversity scores were derived using an integrated measure derived from the Childhood Trauma Questionnaire (CTQ) and the Parental Bonding Index (PBI). Maternal depression was measured in the prenatal period with the Center for Epidemiologic Studies Depression Scale (CES-D). SES measures included maternal highest level of education and family income as obtained prenatally. Results: The analyses yielded significant interaction effects between maternal childhood adversity and prenatal depression that predicted income, prenatally. Women who reported higher levels of childhood adversity combined with higher levels of self-reported depressive symptoms were significantly more likely to live in low SES environments. Results also showed that level of education was predicted by childhood adversity independent of maternal symptoms of depression.
. Introduction
Childhood adversity associates with increased risk for later adjustment problems. Childhood maltreatment, for example, predicts a greater risk for depression and anxiety disorders [e.g., (Fergusson et al., 2008; Heim and Nemeroff, 2001; Lansford et al., 2002; Thornberry et al., 2001; Trickett et al., 2001; Widom et al., 2007) ]. The link between childhood adversity and depression was confirmed in a prospective cohort study (Widom et al., 2007) . Childhood trauma also influences the severity and chronicity of depression as well as treatment outcomes (Zlotnick et al., 1997; Zlotnick et al., 2001; Brown and Moran, 1994; Tanskanen et al., 2004) . Likewise, adverse familial conditions such as recurring emotional neglect, family conflict, and conditions of harsh discipline increase the risk for affective illness (Van Brakel et al., 2006; Shanahan et al., 2008) . Hill et al. Hill et al., (2001) also found that low maternal care and childhood sexual abuse each contribute independently to the risk of developing depressive symptoms in adult women, suggesting distinct influences of trauma and parenting [also see (Parker et al., 1979) ]. Thus, maladaptive parentchild relationships as well as trauma increase the risk of mental disorders and related endophenotypes in later life (Hane and Fox, 2006) . These findings indicate that child development is influenced by parental care across a wide parent -chid interactions range that is not solely attributable to more extreme forms of maltreatment [e.g., (Hane and Fox, 2006) ].
Maternal childhood adversity also predicts the risk for mood disorders in the offspring, such that the effects of adversity are seemingly transmitted to the next generation [e.g., (Plant et al., 2013) ]. For example, increased maternal childhood adversity associates with child developmental outcomes such as heightened levels of negative emotionality (Bouvette-Turcot et al., 2015) , an increased risk for maltreatment (Berlin et al., 2011) , and enhanced vulnerability to psychopathology (Collishaw et al., 2007) . While these findings suggest an intergenerational transmission, the pathways linking maternal childhood adversity to child development are not yet fully clarified. As noted above, individuals with a history of childhood adversity show a greater risk for depression (Bifulco et al., 2002; Kessler, 2006; Nanni et al., 2012; Kessler, 1997) . Maternal depression is a risk factor for child psychopathology (Caspi et al., 2003; Goodman et al., 2011; Weissman et al., 2005; Weissman et al., 2006) and successful treatment of depression in the mother diminishes the risk for psychopathology in the offspring (Wickramaratne et al., 2011) . These findings suggest that the mental health of the mother influences the quality of care afforded the offspring, which might then directly influence child development (Brown and Whiteside, 2008; Cicchetti and Toth, 1995; Rubin et al., 1991; Galambos et al., 2003; Hale et al., 2006; Lieb et al., 2000) . However, mediational analyses suggest that the quality of maternal care does not fully account for the effects of maternal depression on developmental outcomes [e.g., (Burt et al., ; Kiernan and Huerta, 2008) ]. These findings suggest that maternal adversity and associated mental health status may influence additional, important features of the child's environment beyond that of parental care.
Socio-economic status (SES) is a well-established predictor of health outcomes [e.g., (Backlund et al., 1996; Isaacs and Schroeder, 2004; Lantz et al., 1998; Winkleby et al., 1992) ]. More recent findings reveal a prevailing effect of childhood SES that, at least with respect to certain health outcomes, has a stronger influence than current SES [e.g., (Luo and Waite, 2005) ]. Health-related disabilities are commonly associated with low socio-economic status or SES drift. This hypothesis is consistent with reported associations between schizophrenia and low SES, in early studies [e.g., (Dohrenwend et al., 1992; Goldberg and Morrison, 1963; Jones et al., 1993) ]. In turn, SES, in and of itself, is associated with increased risk in a variety of domains (physical and mental health, cognitive and socio-emotional development, etc.), consistently over time (Bradley and Corwyn, 2002; Conger and Donnellan, 2007) .
The consequences of low SES have been explained in terms of access to capital. Indeed, families from higher SES have easier access to different types of capital (i.e., financial, social, etc.), which, in turn, contribute to more developmentally favorable environments for child development (Hoff-Ginsberg and Tardif, 1995) . Low-SES families face more challenges to access these capitals, which increases the risk for subsequent impaired development (Brooks-Gunn and Duncan, 1997) . A review suggests that the effects of childhood SES on cognitive development are mediated by the quality of the home environment (Hackman et al., 2010) , which can reflect limitations in family resources.
Although both the favorable and detrimental consequences of SES are well documented, less is know about the potential contributors to low maternal SES. In this study, we examined whether maternal childhood adversity taken together with later emotional well-being, more specifically maternal symptoms of prenatal depression, might influence SES, as indicated by income and education. We used a longitudinal birth cohort to examine the effects of both maternal history of early adversity and maternal symptoms of prenatal depression on prenatal SES. We hypothesized that mothers presenting with a history of childhood adversity along with higher levels of prenatal depression would be at increased risk to present with lower income and lower level of education as compared to mothers without these risk factors. We further hypothesized that SES would relate to impaired child behavioural development.
Methods

Participants and procedures
Our community sample ranged from 230 to 243 mothers, across measures, recruited in Montréal (Québec) and Hamilton (Ontario) at 13-20 weeks gestation from prenatal care clinics at the time of routine ultrasound or through advertisements at hospitals. This group of women (Table 1) constitute a portion of a larger population of mother-child dyads that were part of a longitudinal cohort study (Maternal Adversity, Vulnerability and Neurodevelopment; MAVAN; (O'Donnell et al., 2014) ). Eligibility criteria included age 18 or over, singleton gestation, and fluency in French or English and excluded women with severe chronic illness (other than hypertension, asthma, or diabetes) and other serious medical conditions (e.g., placenta previa). Mothers were first assessed during their pregnancy ( $ 26 weeks) and then followed at multiple time points that included both home visits and laboratory sessions. Written, informed consent was obtained from all participants. Ethics approval for all components of the study was obtained. Data were obtained during home-visits during the prenatal period.
Measures
Maternal history of early adversity
Maternal history of childhood adversity was assessed using the Childhood Trauma Questionnaire (CTQ; 51) and the Parental Bonding Instrument (PBI; 14). Whereas the CTQ assesses more severe instances of adversity, the PBI captures the subjects' perception of variation in parental experience across the normal range. The CTQ was administered to mothers during a home visit both prenatally and when children were aged 24 months. All five subscales (emotional neglect, emotional abuse, physical neglect, physical abuse, and sexual abuse) were used in our analyses. The PBI, which is highly stable over time (Wilhelm et al., 2005) , was administered during a home visit when the infants were aged 6 months. Only the maternal care scale of the PBI was entered into the analytical models since it was the subscale scale that related to the construct under study and focused on maternal transmission. We used a previously validated principal component analysis to derive one factor and reduce our measures of maternal childhood adversity (CTQ and PBI) (Bouvette-Turcot et al., 2015; Mileva-Seitz et al., 2011) . This factor explained 58% of the total variance (eigenvalue ¼3.51) and was used as an integrated measure of childhood adversity.
Maternal symptoms of depression
The depressive state of the mothers was assessed prenatally, at 24-36 weeks of gestation, with the Center for Epidemiologic Studies Depression Scale (CES-D), a self-report, 20-item measure (Radloff, 1997) . The CES-D is one of the most common screening tests for depression.
SES
Demographic information was obtained prenatally (between 2000 and 2011). We investigated two measures of socioeconomic status: maternal level of education and family income. The "high education" category was comprised of women who had a university degree. Low income was determined using cut-offs for low income category based on the official cut-offs published by Statistics Canada's (http://www.statcan.gc.ca/pub/75f0002m/ 2012002/tbl/tbl02-eng.htm).
Child behavioural symptoms
Child emotional symptoms were rated using the Child Behavior CheckList, 1.5-5 year version (CBCL; (Achenbach and Rescorla, 2000) ). The CBCL is a 100-item measure that was completed by the mothers when children were aged 5 years. The total symptoms score was retained.
Statistical analyses
Bivariate correlations between all study variables are presented in Table 2 . Logistic regressions were performed to predict family income (below cut-off for low income category ¼ 1; above cutoff ¼0) and maternal education (University degree¼ 1; no University degree¼0) (Table 3) . We used the function "GLM" in R (version 3.3.0, 2016-05-03; The R Foundation for Statistical Computing) from the "stats" package (Core Team, 2016) . To explore the relevance for prenatal SES on offspring behavioural problems we analyzed income category and maternal education as predictors of total CBCL scores at 5 months using IBM SPSS Statistics (Version 22). A p-value o0.05 was considered as statistically significant.
Results
Analyses yielded a significant interaction between maternal history of early adversity and maternal symptoms of prenatal depression to predict low family income category as assessed prenatally (OR¼1.078; p ¼.002; model χ the 27 mothers with high levels of both, history of early adversity (score4mean) and clinically relevant symptoms of prenatal depression (score Z16), 15 had an income below the cut-off for low family income category (55.56%) versus 12 who were above the low-income category (44.44%). When history of early adversity and symptoms of prenatal depression scores were low (n ¼128), 19 mothers fell below the cut-off for low-income category. In resilient mothers with high adversity but not clinically relevant symptoms of prenatal depression (n ¼44), 7 fell below the low-income category (15.91%). Finally, of the 24 mothers without a history of childhood adversity, who developed clinically relevant symptoms of prenatal depression, 7 fell into the low-income category (22.58%). Thus, both maternal history of early adversity and maternal symptoms of prenatal depression predicted higher prevalence of low-income category according to Statistics Canada. However, the effects of maternal history of early adversity are much stronger when the mother also suffers from prenatal depression (Fig. 1) . This effect remained stable after covarying maternal education as a potential mediator of the association between maternal history of early adversity and income category. Notably, prenatal family income category was highly predictive of family income category at 24 months postpartum (OR¼26.852; po 0.001) and 36 months (OR¼ 8.656; po 0.001).
Furthermore, maternal history of early adversity significantly predicted whether the mothers were holding a university degree or not (OR¼ 0.860; p ¼.006); mothers with a university degree had lower average levels of history of early adversity (M¼ À0.274; SD¼0.607) as compared to mothers without a university degree (M¼ 0.084; SD¼ 1.065). At the same time, maternal symptoms of prenatal depression did not predict maternal educational attainment (OR¼1.023; ns). Results did not reveal a significant interaction between maternal history of early adversity and symptoms of prenatal depression on maternal education (OR¼ 0.998; ns). Results are displayed in Table 3 .
Finally, prenatal family income category (F(1) ¼5.136; p ¼.025), but not maternal education (F(1) ¼0.004; ns), predicted total problem scores on the Child Behavior CheckList at 5 years postpartum, with children born to low prenatal income families having higher problem scores (M ¼35.450; SD¼22.105) compared to those of high income families (M¼25.856; SD¼ 18.177).
Discussion
We examined the contributions of both maternal history of early adversity and maternal symptoms of prenatal depression in prediction of (prenatal) SES. Consistent with our hypotheses, our results showed that higher levels of maternal self-reported depressive symptoms moderated the effects of childhood adversity, such that mothers who reported elevated levels of both adversity and depression were more likely to live with disadvantaged SES as indicated by low family income. These interactive effects were obtained over and above the main effects of maternal history of early adversity. Low prenatal family income seems highly relevant as an environmental factor a child grows up in, since family income even at this early time point was highly predictive of later family income as well as child behavioural problems at 5 years postpartum. With regards to maternal education, only a main effect of maternal history of early adversity was obtained, which suggests that mothers with a history of childhood adversity are less likely to complete university. These preliminary findings are consistent with those of previous studies associating psychopathology with lower SES [e.g., (Jones et al., 1993) ]. Our findings confirm the importance of the multifaceted operation of risk factors leading to poorer environmental conditions. Indeed, whereas detrimental consequences of growing up with low SES are widely studied [e.g., (Conger and Donnellan, 2007) ], circumstances enhancing the likelihood of living with low SES are largely understudied.
Parental SES defines that of the child. It is increasingly apparent that childhood SES, operating independently of adult SES, influences developmental outcomes with effects sustained in adulthood (Luo and Waite, 2005; Bradley and Corwyn, 2002; Conger and Donnellan, 2007; Brooks-Gunn and Duncan, 1997; Hackman et al., 2010; Lam et al., 2012; McLoyd, 1998; Miller et al., 2009 ). Thus, our findings are also interesting to consider in the context of intergenerational risk transmission paradigms that suggest that maternal history of early adversity may affect the environment that shapes the health of the next generation (Plant et al., 2013; Bouvette-Turcot et al., 2015; Collishaw et al., 2004) , thus contributing to an intergenerational transmission pathway. As such, our results may provide preliminary evidence for social drift, in emphasizing adverse conditions (i.e., the interactive effects of both maternal history of early adversity and maternal symptoms of prenatal depression) that may jeopardize socioeconomic conditions and potential improvements.
This study also emphasizes the moderating role of maternal symptoms of prenatal depression. Family SES appeared to be negatively affected by a maternal history of early adversity but only for mothers who presented with higher symptoms of prenatal depression. Contrastingly, lower levels of maternal prenatal depressive symptoms seemed to be rather protective with regards to SES. One may then hypothetically consider both maternal history of early adversity and maternal symptoms of prenatal depression as cumulative risk factors increasing the risk of living in low SES that may then extend to suboptimal child outcomes.
Our preliminary findings also underscore the importance of prevention and community support. Successful intervention could potentially disrupt the intergenerational pathway that links childhood adversity, depression, SES and developmental outcomes in the offspring. Maternal depression has already been identified as a moderator in intervention studies targeting children. Mediational analyses also reveal that maternal depression mediated internalizing and externalizing symptom reduction in children following interventions (Shaw et al., 2009) .
It is important to note that this study was conducted with a community sample. Few mothers in this sample experienced severe trauma or reached criteria for clinical depression. Nevertheless, despite the relatively moderate level of risk, we were able to reveal a statistically significant effect on maternal SES. Moreover, recent studies from community samples show that self-reported depressive symptoms across the normal range predict variation in cortico-limbic brain structures in neonates (Qiu et al., 2015; Rifkin-Graboi et al., 2013) . These findings underscore the importance of maternal emotional well-being across the population. Our results underscore the potential for familial risk transmission within inter-individual normative variations for early life adversity, prenatal depression levels, and SES. One weakness to the current approach is that both maternal history of early adversity and prenatal depression were assessed with self-report measures. However, all instruments are widely used, share good psychometric properties and good validity (Bernstein et al., 1994; Wilhelm et al., 2005; Radloff, 1997) . Furthermore, family income supposedly assesses income of the mother and her partner, which might entangle our findings to some degree. We also had to combine the categories for maternal education, since the groups with lower levels of education would have been too small. Notably, the proportion of variance in maternal education explained by maternal history of early adversity was small, indicating other factors might be at play. Research should thus also examine years of education or examine the current research question in a sample with lower levels of education and explore other potential intervening factors. Nevertheless, we speculate that the effects of childhood adversity and symptoms of depression would be even greater in high-risk samples. Notwithstanding these limitations, this study is one of the first to consider SES as an outcome and to examine its longitudinal precursors. More research is needed to better understand conditions leading to low SES, transmission, maintenance, or drift. As such, future research should attempt to assess early life SES to further document intergenerational risk onset and continuity. Maternal history of childhood maltreatment is also associated with increased risk for offspring antisocial behavior (Plant et al., 2015; Pawlby et al., 2011) . Path analysis (Pawlby et al., 2011) reveals that offspring experience of child maltreatment mediated the association between exposure to maternal depression in pregnancy and offspring psychopathology. Given those associations, path analyses integrating SES to those risk factors should be explored. Future models should also encompass cumulative risk factors integrating genetic markers and investigate offspring development within those conditions.
